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Renormalization Group Analysis of Hierarchical Lattice Gauge Field Models 
a la Migdai-Kadanoff 
Keiichi R. Ito, Kyoto University, Kyoto, Japan 
Renormalization Group Methods are very powerful tools to study properties of 
Gibbs measures in statistical mechanics, though it is usually fairly hard to follow 
the trajectories {R" (dp)}, where R n denotes n successive applications of the renor- 
malization group transformations and d/z is the original Gibbs measure. Hierarchical 
models are rather special artificial approximate models where above mentioned 
transformations have closed forms and it is expected easy to obtain the trajectories. 
In fact, there have been works by Dyson, Sinai, Bleher, Major, Eckman, Gawedezki 
and others along this line. I invented a hierarchical model which simulates the 
lattice gauge field models. In this system I have recently succeeded in obtaining the 
complete trajectories {R"(d~z)} for dimension less than or equal to 4. This enables 
me to establish the so-called quark confinements in 4 dimensional (non-abelian) 
lattice gauge theories within this approximation. 
Reversible Measures of a P(~b)l Time Evolution 
K. Iwata, Tokyo Institute of Technology, Tokyo, Japan 
We consider a stochastic quantization for the P(O)I model, which was formulated 
by Parisi and Wu. The time evolution of the P(4~)1 model is described by the 
following infinite dimensional stochastic differential equation: 
0 2 
dX,(x) = dB,(x)-½V U(X,(x)) dt +! - -X , (x )  dt. (1) 20X2 
Then (1) is uniquely solvable on a suitable subspace of C(R~), of which solution 
defines an infinite dimensional diffusion process. The Euclidean quantization of a 
Hamiltonian H = -~a + U is an invariant measure of this process. Conversely it 
can be shown that every reversible measure of the P(&)~ time evolution is a Gibbs 
state under some moment conditions. 
Feynman's Operational Calculus, the Feynman Integral, Generalized Dyson Series, 
and Generalized Feynman Diagrams 
Gerald W. Johnson,* University of Nebraska, Lincoln, NE, USA 
Michel L. Lapidus, Mathematical Sciences Research Institute, Berkeley, CA, USA 
We investigate Feynman-Kac formulas with Lebesque-Stieltjes measures. We are 
led naturally to the notion of a generalized Dyson series where, for instance, 
interactions at fixed times and non-trivial powers of the potential occur. Path 
integration and the Feynman integral are used to make rigorous, in a rather broad 
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setting, the 'disentangling' process which Feynman describes as the central problem 
of his time-ordered calculus• Possible extensions of the concept of Feynman diagram 
are suggested• 
The Limit Theorem for Collision Path 
Norio Konno, Tokyo Institute of Technology, Japan 
Let {xg}, k = +1, ~2, . . . ,  be a Poisson point process on the real line with parameter 
1, to which we add the origin Xo = 0, i.e. 
• . . ,~X_2~X_ I~Xo:O~xI~X2~.  • . 
Then {~'k = Xk --Xk 1}, --OO< k<oo, is an i.i.d, random sequence with the exponen- 
tial distributions of mean one. For each k, we consider a random motion Xk(t) 
starting from Xk. Suppose that {Xk(t)--Xk}, --oo< k <oo, is an independent system 
of random processes whose probability laws are identical with Xo(t). Then we can 
define the collision path yo(t) by 
yo(t)=limmedianof{xk(t);-n<~k<~n} for t~0.  
n~oo 
We will discuss the limiting behavior of the collision path by taking a suitable 
space-time scaling. In particular it will be shown that, as far as the convergence of
finite dimensional distributions i concerned, the limiting behavior of the collision 
path is completely determined by asymptotic behavior of the first order absolute 
moments of the increments of Xo(t). Moreover for a certain class of processes with 
stationary increments we will prove that the rescaled process of the collision path 
yo(t) converges to a fractional Brownian motion in the sense of weak convergence 
of probability distributions on the path space. 
A Classical Derivation of Dirac's Equation 
Bernard H• Lavenda, Universitgt di Camerino, Italy 
A classical variational derivation of Dirac's equation, using analytic ontinuation, 
is presented. It is obtained by maximizing the path probability under the subsidiary 
condition that the probability density retains its correct quantum mechanical 
definition. The path probability for this nonclassical path of relative maximum 
likelihood is related to the path probability of the classical time-reversed solution 
to the absolutely most probable path, satisfying the telegrapher's equation, in the 
same way as the wave amplitude is related to the probability density. The generaliz- 
ation to three space dimensions i given. Two limiting situations are discussed which 
involve dynamic equilibria between the 'osmotic pressure' force and a virtual external 
force, proportional to the fluctuating velocity, and a force, equal to the rate of 
change of the momentum. The first is related to the diffusion or nonrelativistic limit 
while the second is related to relativistic particles with zero spin. 
